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DETAILED ACTION 
Comments 

Applicants' amendments and request for reconsideration in the communication 
filed on 23 August 2007 are acknowledged and the amendments are entered. 

Claims 1-16, and 18-74 are pending and claims 1-16, 18-65, and 70-74 are 
examined in this Office action. 

Claims 66-69 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected Group, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in the reply 
filed on 7 June 2004. 

Withdrawn Rejections 

The rejections of claims 18-22 under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention, are withdrawn in view of amendments filed by 
applicant to the set of claims on 23 August 2007. 

The rejections of claims 34-65 and 70 under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter, are withdrawn in view of 
amendments filed by applicant to the set of claims on 23 August 2007. 
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The rejections of claims 1-2, 5-7, 23-26, 29, 32, 34, 40, 53-54, 56-61, and 64-66 
under 35 U.S.C. 102(a) as being anticipated by WO 00/46405 are withdrawn in view of 
arguments made by applicant on page 15 of the Remarks of 23 August 2007. 

The rejections of claims 1-2, 5-7, 23-26, 29, 32, 34, 40, 53-54, 56-61, and 64-66 
under 35 U.S.C. 102(e) as being anticipated by WO 00/46405 are withdrawn due to the 
fact that the WIPO document was filed before 29 November 2000. 

The rejections of claims 1-16 and 23-33 under 35 U.S.C. 103(a) as being 
unpatentable over Edwards et al. [Journal of Biological Chemistry, volume 274, 1999, 
pages 17410-17416] are withdrawn in view of amendments filed by applicant on 23 
August 2007. 

Claim Rejections - 35 USC § 101 

The following rejection is reiterated from the Office action of 26 Februa ry 2007 and 
necessitated bv amendment for claims 18-22 : 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1-16 and 18-33 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 
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Claims 1-16 and 18-33 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

The following analysis of facts of this particular patent application follows the 
analysis suggested in the "Interim Guidelines for Examination of Patent Applications for 
Patent Subject Matter Eligibility". Note that the text of the Guidelines is italicized. 

To satisfy section 101 requirements, the claim must be for a practical application of 
the § 101 judicial exception, which can be identified in various ways (Guidelines, p. 19): 

- The claimed invention "transforms" an article or physical object to a different 
state or thing. 

- The claimed invention otherwise produces a useful, concrete and 
tangible result. 



In the instant case, the claimed invention does not "transform" an article or 
physical object to a different state or thing because it is a method of analyzing flux 
distributions of reaction networks. This does not preclude the subject matter to be 
patentable as, for eligibility analysis, as 

physical transformation "is not an invariable requirement, but merely one 
example of how a mathematical algorithm [or law of nature] may bring about a useful 
application." AT&T, 172 F.3d at 1358-59, 50 USPQ2d at 1452. If the examiner 
determines that the claim does not entail the transformation of an article, then the 
examiner shall review the claim to determine if the claim provides a practical 
application that produces a useful, tangible and concrete result. In determining 
whether the claim is for a "practical application, " the focus is not on whether the steps 
taken to achieve a particular result are useful, tangible and concrete, but rather that 
the final result achieved bv the claimed invention is "useful, tangibl e and concrete." 
The claim must be examined to see if it includes anything more than a § 101 judicial 
exception. If the claim is directed to a practical application of the § 101 judicial 
exception producing a result tied to the physical world that does not preempt the 
judicial exception, then the claim meets the statutory requirement of 35 U.S.C. § 101. 
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If the examiner does not find such a practical application, the examiner has 
determined that the claim is nonstatutory. (Guidelines, p. 20) 

The question is thus whether the final result achieved by the claimed invention 
satisfies all three criteria of being useful, and concrete, and tangible. 

Furthermore, the useful, tangible, and concrete result must be recited in the claim 
itself, rather than addressed in specification. See MPEP 2106. 

The instant claims are drawn to a method for analyzing the fluxes through 
biochemical reaction networks. However, as claimed, the method does not produce a 
tangible result. For example, the method as claimed may take place entirely within the 
confines of a computer or a human mind without any communication to the outside 
world and without using or making available for use, the results of the computation. 
Thus, the instant methods of the claims do not produce any tangible result. 
Therefore, the final result achieved by the claimed invention does not satisfy all three 
criteria of being useful, and concrete, and tangible. 

» 

Response to Arguments : 

Applicant's arguments filed 23 August 2007 have been fully considered but they 
are not persuasive. 

Applicant asserts that the amendments to claim 1 result in a physical 
transformation thereby making the claim statutory. 

Even if it is assumed that there is a physical transformation in the amended 
claim, it is the final result of the claim which must result in the physical transformation 
for a claim to be statutory. In this case, the instantly rejected claims result in the 
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determination of a flux which is not a physical transformation nor a tangible result. It is 
suggested that in order to overcome this rejection, applicant may add a step to instant 
claim 1 indicating providing of a tangible result to a user, display, or memory. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 18 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 18 recites the limitation "said commands" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 18 recites the limitation "said data representation" in lines 3-4. There is 
insufficient antecedent basis for this limitation in the claim. 

The term "feasible flux distributions" in claim 18 (line 2) is a relative term which 
renders the claim indefinite. The term "feasible" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. It is unclear as to the metes and bounds which cause a flux distribution to be 
"feasible." 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

35 U.S.C. 103 Rejection #1 : 

Claims 1-9, 11, 14-15, 18-28, 30, 32-33, 34-42, 44-45, 48-49, 51-60, 62-63, and 
70-74 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hatzimanikatis et 
al. [AlChE Journal, 1996, volume 42, pages 1277-1292]. 

Claim 1 is drawn to a computer readable medium or media having stored thereon 
instructions to perform the following steps: 

-providing a data structure relating a plurality of reactants to a plurality of 
reactions of a biochemical reaction network, wherein each of said reactions comprises a 
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reactant identified as a substrate of the reaction, a reactant identified as the product of 
the reaction and a stoichiometric coefficient relating said substrate and said product, 
and wherein at least one of said reactions is a regulated reaction; 

--providing a constraint set for said plurality of reactions, wherein said constraint 
set comprises a variable constraint for said regulated reaction and 

--determining at least one flux distribution that minimizes or maximizes an 
objective function when said constraint set is applied to said data structure, wherein 
said at least one flux distribution determines a systemic property of said biochemical 
reaction network, and wherein said systemic property is dependent upon the flux 
through said regulated reaction. 

Claim 34 is drawn to a method for determine a systemic property of a 
biochemical reaction network, comprising: 

-providing a data structure relating a plurality of reactants to a plurality of 
reactions of a biochemical reaction network, wherein each of said reactions comprises a 
reactant identified as a substrate of the reaction, a reactant identified as a product of the 
reaction and a stoichiometric coefficient relating said substrate and said product, and 
wherein at least on of said reactions is a regulated reaction; 

--providing a constraint set for said plurality of reactions, wherein said constraint 
set comprises a variable constraint for said regulated reaction; 

--providing a condition-dependent value to said variable constraint; 

-providing an objective function; 
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-determining at least one flux distribution that minimized or maximizes said 
objective function when said constraint is applied to said data structure, wherein said at 
least one flux distribution is determinative of a systemic property of said biochemical 
reaction network; and 

-providing said systemic property of said biochemical reaction network to a user. 

Claim 71 is drawn to a method for determining a systemic property of a 
biochemical reaction network at a first and a second time comprising: 

-providing a data structure relating a plurality of reactant to a plurality of 
reactions of a biochemical reaction network wherein each of said reactions comprises a 
reactant identified as a substrate of the reaction, a reactant identified as a product of the 
reaction and a stoichiometric coefficient relating said substrate and said product, and 
wherein at least one of said reactions is a regulated reaction; 

-providing a constraint for said plurality of reactions, wherein said constraint set 
comprised a variable constraint for said regulated reaction; 

-providing a condition-dependent value to said variable constraint; 

-providing an objective function; 

-determining at least one flux distribution at a first time that minimizes or 
maximizes said objective function when said constraint set is applied to said data 
structure, thereby determining a systemic property of said biochemical reaction network 
at said first time; 

-modifying said value to said variable constraint; 
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-repeating step (e) wherein said at least one flux distribution is determined at a 
second time, thereby determining a systemic property of said biochemical reaction 

network at a second time; and 

-providing said systemic property of said biochemical reaction network to a user 

at said first, second, or first and second time. 

These three independent claims have the same three core concepts: 1 . 
providing of a data structure containing a system of reactions where a subset of the 
reactions is regulated, 2. providing a constraint set under which the reactions are 
operated (of which a subset of the constraints are variable constraints), 3. optimizing an 
objective function in order to determine a systemic property resulting from the system as 
a result of a flux distribution analysis. The results are provided to a user. 
Claim 34 has the extra limitation of a condition dependent constraint. 
Claim 71 has the extra limitation of a condition dependent constraint and the 
further limitation of iteratively modifying the variable constraint. 

The article of Hatzimanikatis et al. studies analysis and design of metabolic 
reaction networks via mixed integer linear optimization. 
The first several sentences of the abstract of Hatzimanikatis et al. state: 

metabolic engineering of metabolic reaction pathways. 
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Hatzimanikatis et al. continues in the abstract to describe that the problem to be 
solved is finding the optimal regulatory structure for maximization of phenylalanine 
selectivity in the microbial aromatic synthesis pathway. 

An illustration of the reaction pathway studies on Hatzimanikatis et al. is shown in 
Figure 1 on page 1283 where several of the reactions are regulated (i.e. dotted lines in 
the Figure indicate regulatory reactions). 

The system is mathematically described on page 1279 in Equation 1 and the 
paragraph bridging the first and second columns, which states: 

Consider a metabolic system consisting of n metabolites and m enzymatically-catalyzed 
reactions. We are in [sic] interested in studying how modifications of the expression levels and of 
the properties of the enzymes that catalyze these reactions affect metabolic functions of the 
system, such as metabolite concentrations, fluxes, and specific growth rate. 

Consequently, flux distributions through this amino acid synthesis pathway are 
studied. 

Constraints are described on pages 1282-1283 of Hatzimanikatis et al. The 
constraints include mass balances (non variable constraints), constraints based on 
continuous variables (variable constraints), and logical constraints based on the 
presence of certain regulatory loops (binary variable constraints). Some of the 
constraints (i.e. the binary constraints) are condition dependent on the presence of 
certain regulated reactions in the network. 

The values of the constraints are conditionally dependent on which of the eight 
pathways of solutions in Figure 2 on page 1284 of Hatzimanikatis et al. is selected. 
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The objective function is listed in Equation 12 on page 1281 of Hatzimanikatis et 
al. The goal of the study of Hatzimanikatis et al. is to maximize and minimize this 
function. 

Table 1 on page 1285 of Hatzimanikatis et al. shows the solution for the 
continuous variables for six iterations in which variable functions and constraints are 
modified (i.e. optimized). Table 1 is also provides the results of the calculation to a 
user. 

Claims 2 and 35 are further limiting in that said variable constraint is dependent 
upon the outcome of at least one reaction. 

Claims 3 and 36 are further limiting in that said variable constraint is dependent 
upon the outcome of at least one regulatory event. 

Claims 4 and 27 are further limiting in that the variable constraint is dependent on 

time. 

Claims 5 and 38 are further limiting wherein said variable constraint is dependent 
upon the presence of a biochemical network participant. 

Figure 2 on page 1284 of Hatzimanikatis et al. illustrates the eight best solution 
pathways for solving the optimization problem. Each of these solutions is interpreted to 
be calculated at a different time. Each pathway has a different set of reactions and 
regulatory events based on the calculation of different logical constraints (binary 
variable constraint that indicate the existence or nonexistence of various regulatory 
loops- see bottom of second column of page 1282). 
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Claims 6 and 39 are further limiting wherein the participant is a substrate or 
product. 

The reactions in Figure 1 of Hatzimanikatis et al. list substrates and products. 

Claims 7 and 40 are further limiting wherein the said biochemical reaction 
network comprises metabolic reactions. 

The pathway described in Figure 1 of Hatzimanikatis et al. is a metabolic 
pathway. 

Claims 8 and 41 are further limiting comprising a regulatory data structure, 
wherein said variable constraint is dependent upon an outcome of a regulatory event 
represented by a data structure. 

Logical constraints are binary variable constraints that indicate the existence or 
nonexistence of various regulatory loops- see bottom of second column of page 1282 of 
Hatzimanikatis et al. 

Claims 9 and 42 are further limiting wherein one of the regulatory events can be 
inhibition or activation of a protein. 

Hatzimanikatis et al. teaches activation and inhibition of in metabolism in the third 
paragraph from the bottom in column 2 on page 1280 as examples of regulation events 
that affect the studied metabolic network. 
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Claims 1 1 and 44 are further limiting wherein said biochemical network and said 
regulatory data structure represent reactions or events that occur in a single cell. 

The last line of page 1277 of Hatzimanikatis et al. indicates that the pathway 
occurs in a cell. 

Claims 14 and 48 are further limiting wherein there is a constraint function that 
correlates an outcome of a variable event with a variable constraint. 

These functions are given on page 1283 of Hatzimanikatis et al. in Equations 22- 

26. 

Claims 15 and 49 are further limiting wherein the constraint is binary. 
The logical constraints of Hatzimanikatis et al. are binary constraints indicating 
the presence or absence of certain regulatory events in the synthesis pathway. 

Claim 18 is further limiting wherein the commands determine a range of feasible 
flux distributions that minimize or maximize an objective function applied to the data 
representation. 

Claims 19 and 53 are further limiting wherein the commands comprise an 
optimization problem. Claim 20 and 54 are further limiting wherein the optimization is 
linear or nonlinear optimization. 
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The objective of the study of Hatzimanikatis et al. is to use mixed-integer linear 
optimization to analyze a metabolic reaction {i.e. title). In doing so, flux distributions are 
calculated between reactions (i.e. see equation 1 on page 1279). 

Claim 21 is further limiting that there is a user interface capable of sending at 
least one command for modifying said data structure. Claim 22 is further limiting 
wherein said user interface further comprises links which a user may select to access 
additional information relating to said plurality of reactions. 

Figure 2 on page 1284 of Hatzimanikatis et al. illustrates such a user interface 
with visual links to each of the eight regulatory pathways. Each of the eight pathways is 
based on different optimization constraints resulting in different reaction networks. 

Claims 23 and 56 are further limiting wherein said data structure comprises a set 
of linear algebraic equations. 

Claims 24 and 57 are further limiting wherein said data comprises a matrix. 

The equations of Hatzimanikatis et al. (i.e. equations 6-7 on page 1280 of 
Hatzimanikatis et al.) are examples of linear algebraic equations with relevant matrices. 

Claims 25 and 58 are further limiting by demonstrating flux distributions as a flux 
distribution map. 

Claim 26 is further limiting by annotating reactants and products. 

Claim 27 is further limiting wherein a reactant is assigned a compartment. 
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Claim 28 is further limiting wherein a reactant is assigned to a compartment and 
another reactant is assigned to a different compartment. 

Figure 1 of Hatzimanikatis et al. lists a flux distribution map with each member of 
the network being annotated with an abbreviation. Each member of the pathway is 
assigned to a different compartment within the Figure of Hatzimanikatis et al. 

Claim 32 and 59 are further limiting wherein a specific listing of biochemical 
processes lists biosynthesis of an amino acid as a possible result of the network of 
reactions. 

The objective of the pathways of Hatzimanikatis et al. is biosynthesis of the 
amino acid phenylalanine (see abstract). 

Claims 33 and 62 are further limiting wherein there are a plurality of regulated 
reactions and variable constraints. 

Figures 1-3 of Hatzimanikatis et al. illustrate a plurality of regulated reactions 
governed by a plurality of variable constraints. 

Claim 45 is further limiting wherein the regulatory event comprises a regulatory 
reaction. 

The regulatory events in Hatzimanikatis et al. are the regulatory reactions 
described in Hatzimanikatis et al. (i.e. Figure 1 of Hatzimanikatis et al.) 
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Claim 51 is further limiting wherein said constraint function correlates a first set of 
outcomes of said regulatory data structure with a first binary value and a second set of 
outcomes of said regulatory data structure with a second binary value. 

Claim 52 is further limiting wherein said constraint function correlates a set of 
outcomes of said regulatory data structure with a single integer value. 

The logical constraints in the bottom of the second column of page 1282 are 
binary variables indicating the presence of certain outcomes (i.e. presence) of certain 
regulatory reactions. Binary variables have single integer values. 

Claim 55 is further limiting comprising a step of modifying said data structure or 
said constraint set, or both. Claim 63 is further limiting wherein the constraint function is 
binary. 

Figure 2 of Hatzimanikatis et al. illustrates eight modifications of the data 
structure. The presence of a regulatory reaction is based on the result of a binary 
constraint function indicating its existence. 

Claim 60 is further limiting wherein a systemic property is chosen from a given 
list including production of an amino acid. 

The objective of the pathways of Hatzimanikatis et al. is biosynthesis of the 
amino acid phenylalanine (see abstract). 
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Claim 70 is further limiting wherein a plurality of said reactions are regulated 
reactions and said constraints for said regulated reactions comprise boundary values. 

Claim 72 is further limiting wherein said value is modified based on said flux 
distribution at said first time. 

Claim 73 is further limiting wherein said value is modified based on a change in 
an environmental condition. 

Claim 74 is further limiting wherein steps of claim 71 for a specified number of 
time points. 

Equations 14 and 15 on page 1282 of Hatzimanikatis et al. illustrates boundary 
constraints intended to limit the pathway to physiological conditions. The pathways are 
consequently modified in such a way to function under physiological conditions. The 
multiple iterations in Table 1 of Hatzimanikatis et al. are interpreted to be conducted at 
multiple time points. 

Hatzimanikatis et al. fail to teach the automated aspect of the instant claims. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to automate the method of Hatzimanikatis et al. to result in the 
instantly claimed method because automation of a manual activity is a rationale for 
obviousness (i.e. see In re Venner) resulting in a more expedient, and efficient process. 



35 U.S.C. 103 Rejection #2 : 

Claims 10, 12, 43, and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hatzimanikatis as applied to claims 1-9, 11, 14-15, 18-28, 30, 32-33, 
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34-42, 44-45, 48-49, 51-60, 62-63, and 70-74 above, and further in view of Grewal et al. 
[Protein Engineering, volume 7, 1994, pages 205-211]. 

Claims 10 and 43. are further limiting wherein the regulatory event is due to a 
signal transduction pathway. 

Claims 12 and 46 are further limiting wherein said biochemical reaction network 
represents reactions that occur in a first cell in a population of cells and said regulatory 
data structure events occur in a second cell. 

Hatzimanikatis et al. makes obvious the method of using linear optimization to 
optimize a regulated reaction, as set forth above. 

Hatzimanikatis et al. does not teach the method of signal transduction in cell 
populations or multicellular organisms. 

The article of Grewal et al., entitled, "Computer modeling of the interaction 
between human choriogonadotropin and its receptor," states in its introduction: 

The endocrine action of the ovarian luteinizing hormone (LH) and the placental 
choriogonadotropin (CG), is mediated by the LF/CG receptor. Binding of LH or CG to the 
receptor on gonadal target cells results in the increase in adenyl cyclase activity... which is 
mediated by membrane-associated intracellular G-proteins... Increase in cAMP concentration 
finally leads to steroid synthesis and secretion... , thus regulating gonadal functions. Hormonal 
recognition by the LH/CG receptor involves a site of interaction in the extracellular domain of the 
receptor... 

Consequently, Grewal et al. describe a reaction pathway in a multicellular 
organism where the reaction in one cell mediates cellular interactions in the multicellular 
organism (i.e. signal transduction pathways). 

Grewal et al. state in the final sentence of the introduction on page 205 and the 
final sentence of the discussion on page 211, respectively: 
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This [study of interactions] has led to the identification of sequence regions defining the hormone 
binding site of the LH/CG receptor and the 3-D modeling of the interaction between the hormone 
and the receptor.... 

Three-dimensional mapping of the regions involved in the hCG — receptor recognition has 
important implications. It can lead to the design of specific peptide antagonists for therapeutic 
applications as well as for exploring the mechanism of hormone action subsequence to receptor 
binding. 

It would have been obvious to modify Hatzimanikatis et al. by incorporating the 
signal transduction method of Grewal et al. where the motivation would have been to 
better design peptide antagonists for therapeutic applications such as through the better 
understanding of hCG-receptor interaction by three dimensional mapping, as taught by 
Grewal et al on page 21 1 . 

35 U.S.C. 103 Rejection #3 : 

Claims 31 and 64-65 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hatzimanikatis et al. as applied to claims 1-9, 11, 14-15, 18-28, 30, 32-33, 34-42, 
44-45, 48-49, 51-60, 62-63, and 70-74 above, and further in view of Liao et al. 
[Biotechnology and Bioengineering, volume 52, 1996, pages 129-140]. 

Claims 31 and 64 are further limiting wherein a gene database relating one or 
more reactions in said data structure with one or more open reading frames or proteins 
in a particular organism. 

Claim 65 is further limiting comprising identifying an open reading frame that 
encodes a protein that performs a plurality of reactions. 

Hatzimanikatis et al. makes obvious a method of using linear optimization to 
optimize a regulated reaction, as set forth above. 
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Hatzimanikatis et al. does not teach use of open reading frames and gene 
databases. 

The article of Liao et al. investigates pathway analysis, engineering, and 
physiological considerations for redirecting central metabolism. 

Figure 3 on page 132 of Liao et al. illustrates a data base of relevant expression 
from different mutant genes with open reading frames expressing the necessary 
proteins listed perform the metabolic pathways of Liao et al. in order to produce 
glucose. 

The sentences bridging columns 1 and 2 on page 137 of Liao et al. state: 

We have presented evidence suggesting that some of these metabolites serve as an internal 
signal in regulating glucose transport, heat shock response, and nitrogen regulation. 

Consequently, the metabolites associated with the genes play a significant role in 
regulating biologically important responses. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify Hatzimanikatis et al., by incorporating the genetic 
analyses of the metabolic pathways of glucose as taught by Liao et al. where the 
motivation would have been a better understanding of an internal method of regulating 
biological responses such as glucose transport, heat shock response, and nitrogen 
regulation as taught by Liao et al. on page 137. 



35 U.S.C. 103 Rejection #4 : 
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Claims 16 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hatzimanikatis et al. as applied to claims 1-9, 11, 14-15, 18-28, 30, 32-33, 34-42, 
44-45, 48-49, 51-60, 62-63, and 70-74 above, and further in view of Kim et al. [US 
2002/00087275 A1; filed 31 July 2001]. 

Claims 16 and 50 are further limiting by incorporating Boolean operators into the 
reaction pathway. 

Hatzimanikatis et al. makes obvious a method of using linear optimization to 
optimize a regulated reaction, as set forth above. 

Hatzimanikatis et al. does not teach usage of Boolean analysis in the reaction 
pathways. 

The study of Kim et al. studies visualization and manipulation of biomolecular 
relationships using graph operators. Figure 1 of Kim et al. illustrates such a graph 
theory. Specifically, Paragraph [0097] describes use of Boolean variables when 
examining the reaction network. 

This analysis of Kim et al. allows for computational algorithms for representing 
and analyzing large and heterogeneous molecular biological data (see paragraph 
[0002]). The last sentences of paragraph [0010] of Kim et al. explain a disadvantage of 

the prior art improved upon in Kim et al.: 

However the computation of these [prior art] systems were carried out at the database level by 
querying a database for all potential consecutive binary gene pairs, and subsequently, integrating 
them into pathways... . More complex analyses such as comparing disparate data sets, exploring 
gene network structures, and inferring pathways and gene functions, are either beyond the 
capacity of these systems or computationally too expensive to perform. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify Hatzimanikatis et al., by incorporating the genetic 
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graphing algorithms taught by Kim et al. where the motivation would have been a better 
understanding of complex metabolic networks, as described in paragraphs [0002] and 
[0010] of Kim etal. 

35 U.S.C. 103 Rejection #5 : 

Claims 13 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hatzimanikatis et al. as applied to claims 1-9, 11, 14-15, 18-28, 30, 32-33, 34-42, 
44-45, 48-49, 51-60, 62-63, and 70-74 above, and further in view of Vissing et al. 
[Neurology, 1996, volume 47, pages 766-771]. 

Claims 13 and 47 are further limiting in that the events occur in a multicellular 
organism. 

Hatzimanikatis et al. makes obvious a method of using linear optimization to 
optimize a regulated reaction, as set forth above. 

Hatzimanikatis et al. does not teach regulated reaction networks in multicellular 
organisms. 

The study of Vissing et al. examines the sources of enhanced glucose production 
during exercise in humans with blocked glycolysis caused by muscle 
phosphofructokinase deficiency. 

The purpose of understanding this phenomenon is relevant for better 
understanding of diseases involving altered glucose production during glycolysis (i.e. 
McArdle's disease in the paragraph bridging columns 1 and 2 on page 766). 
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It would have been obvious to someone of ordinary skill in the art at the time of 
the instant invention to modify Hatzimanikatis et al., by incorporating the metabolic 
pathway of glycolysis in humans of Vissing et al. where the motivation would have been 
a better understanding of diseases affected by abnormal glycolysis, as taught on page 
766 of Vissing et al. 

Response to Arguments 

Applicant's arguments with respect to claims 1-16, 18-65, and 70-74 have been 
considered but are moot in view of the new ground(s) of rejection. 
New grounds of rejection are applied. 

Conclusion 

No claim is allowed. 

Papers related to this application may be submitted to Technical Center 1600 by 
facsimile transmission. Papers should be faxed to Technical Center 1600 via the 
central PTO Fax Center. The faxing of such pages must conform with the notices 
published in the Official Gazette, 1096 OG 30 (November 15, 1988), 1156 OG 61 
(November 16, 1993), and 1157 OG 94 (December 28, 1993)(See 37 CFR § 1.6(d)). 
The Central PTO Fax Center Number is (571) 273-8300. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Negin, Ph.D., whose telephone number is (571) 
272-1083. The examiner can normally be reached on Monday-Friday from 7am to 4pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Marjorie Moran, Supervisory Patent Examiner, can be reached at (571) 
272-0720. 

Information regarding the status of the application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information on the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 
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